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Dynamic conversion of data 



The present invention relates to a method for dynamically converting data having 
a first data format into data having another data format. In particular, the present 
invention concerns a method for rendering accessible data being stored on a first 
computer system in a first data format to a second computer system supporting a 
second data fonnat. 

Data is understood to be arrangements of information to be processed by a 
computer system. These arrangements of information is made in a certain data 
fonnat. Each data format corresponds to a specific software module or groups of 
software modules which support the respective data format, that means which are 
able to handle and process data having the respective data format Examples for 
data formats include the ASCII format and the txt-format, both being able to be 
processed by a group of text processing software modules, or the doc-format or 
the sdw-format, destined to be processed merely by a specific text processing 
software module. 

Data may be stored on a storage medium, for example, a hard disc, a soft disc or a 
CD-ROM. If data, having a certain data format, shall be retrieved, that means 
opened for reading or amending, by a user, this user must have access to a 
computer system utilizing a software module which supports the data format of 
this data. In global business the number of situations grows where a user wants to 
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the mentioned software program. The : irfprmatipn about the supported data 
formats may be given by the . software program to the decision device which 
selects the second data format This decision, device may be implemented in 
.hardware or software and may. bp located on the first or the^econd computer 

5 system or at any location being accessible to the first or the second computer 
system; This information about the supported data format may be given directly. 
However, it may also be giyeii;; indi^^y i 11 that the software program 
communicates to the decision-device: its .typ^ or nature and the decision device 
< retrieves the information about < supported da%formats from, a data base or any 
10 memory in which this information is present in relation to th? obtained 
x information about type or nature of t^e software program. For example, if it is 
known to the decision device that a certain text processing software program 
,} supports a certain data format, it may be sufficient to provide this decision device 
with the name of the text; processing software program in order to give it, 
15 indirectly, the required iirfonnation about the supported data format 

If more than one data format is supported by the .software program requesting 
access to data being stored in a non-supported data format, the selection of the 
second data format into which the .requested data shall be converted may be based 

20 on a selection scheme. TMs may use, as an example, one or more of the following 
criteria: storage space required by the data in each of the data formats supported 
by the software program, conversion time for the data from the first data format 
into each of the data formats supported by the software program. There may be 
other criteria .furthering the aim of providing quick and easy access with a good 

25 quality to data stored in a computer system. 

In the scope, of the present .invention there is also provided a method of using an 
adapter generated as described above for converting data from a first data format 
into a second data format. 
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Further, a method for rendering accessible data stored in a first data format in a 
first computer system to a-second- computer system supporting a second data 
format is provided; which me^od comjpHses ^ le^tthe follov^g^teps: 

a) receiving in the first computer system a request from the second computer 
5 system for the data, - ^ - . ^ , 

b) receiving in th6 first computer systeria information about at least one data 
format supported by the se<^nd £ cdMpittet system, ■ ■< • 

c) - selecting the second-data foirt^ &&&ep b) the first computer system was 
' :> informed about more than one data c form&t : supported by the second computer 

10 J ' system, " : '"• • ; J ■ ^ -^iCnc^ ;. .; 

d) comparing in the first cx)in^ufer-sy^teif£^the first data format with the second 
- data format, ' ;w ■■■ * ;v \ '-• - 

e) generating an ! adapter for eoHvertihg the data from the first data format into the 
second data format, if the first data- format is incompatible with the second 

15 data format, by combining a first p^M-Ma$tef for the transformation of data 
from the first data format to an intermediate data format and a second partial 
adapter for the transformation of data from the intermediate data format to the 
second data format, 

f) converting the data in the first computer system by means of the generated 
20 adapter from the first data format into the second data format, 

g) transmitting the converted data from the first computer system to the second 
computer system* - :< ' r 

The data which shall be accessed is stored in : a^ first -data format on a storage 
25 medium of the first computer sysfeM-TMs^ type of 

memory, including a hard disk, a soft disk, a tape or a CD-ROM. The first 
computer system is a computer system which has access or is able to set up access 
to this storage medium* for example, via a permanent or an intermediate network 
or data channel. In this context a data channel is understood to be any real or 
30 virtual connection for the transfer of data. This first computer system comprises, 
besides the storage medium, at least a processor for converting data, if necessary, 



m 
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from one data format to another data format. The further structure and the location 
y of this first computer system is hot pertinent to the present invention. The first 
computer system may comprise a server with large-scale storage capacity for data 
and with High-rate data transfer options for data not immediately^accessible within 
5 the first computer system. '• ■ : : : 

The second computer system ihayWany computer system suitable for processing 
data; that means for at least r^rie^lhg^ i^^c^eniiig for readi^ or changing data. 
The second computer sy^em m system for 

10 the transmission of data. TMs- connection can be achieved by any suitable data 
channel, including permanent and temporary data channels, like any kind of real 
or virtual network. In one example, the first and the second computer system may 
" be of comparable size ahd 'haive comparable tasks in this network, in another 
example, they may have the tasks of a server and a client, respectively. However, 
15 it may also be sufficient to employ removable data carriers, which will be 
' physically exchanged between the first computer system and the. second computer 
system, as the data connection K is even possible that the first computer system 
> and the second computer system are fully integrated parts of a complete computer 
solution. They may even employ the same processor and the same storage 
20 medium, so that they may as well be considered to be the same computer. 

The second computer system may support one or several data formats, which may 
or may not be identical with the first data format in which the data- which shall be 
accessed by or via the second computer system - stored on the first computer 
25 system. v ;1 JlV -— --r-: v :i xkx- :x . . v ; . 

In the first step, the second computer system niay request from the first computer 
system the data to be accessed by sending a corresponding request message to the 
first computer system. This request message may be sent by any suitable means, 
30 including via the data connection which is provided for exchanging data between 
the first and the second computer system. 
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Then, the first computer system is informed about at least one data format which 
is supported by, the second computer systejn. .This information may come from 
any source. For example, the second computer system may sendthis information, 

5 for example, together with the above described request for the "data. However, this 
information may as well be present in the first computer system or any computer 
- or storage system accessible;; foj ^ )the /: ^t t computer system, before the . second 
computer system requests the data frpm^tb^ltfst computer system. In this case, the 
first computer system may retrieve or , obtain the relevant information itself or by 

10 ■ any suitable function, as soon as the secon^gomputer system requests the data. 

The second computer system may L suppp|t^ ^.described earlier, one or more data 
formats. If a plurality of data formats is supported by the second computer system, 
the first computer system may be informed about only one or several selected or 

15 all of these compatible data formats, depending on the aim of the second computer 
system, or its programmer or iiseir, respeptiyely, : a? tp which data format shall be 
requested or accepted: For example, fee second computer system may work 
according to the scheme that a certain data fonnat shall be preferred, and only in 
case this data format is not available, with or without conversion, then some other 

20 data format shall be accepted, that means may be requested from a first computer 
system, for example, a central server unit The decision about a preferred data 
format may be carried out in the second computer .system according to suitable 
f criteria, for example, the criteria described ;b^pw. ■ v r . > ■ 

25 The information of the first computer system about any data formats supported by 
the second computer system may be effected indirectly, in that the first computer 
system merely receives information about a software . module on the second 
computer system for which or by which the data is requested from the first 
computer system. In this case, the first computer system must have access to 

30 information as to which data formats are supported by this software module. This 
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information may be stored in the, first computer system, but it may be stored as 
; r well outside in a form which is accessible to the first computer system. 

. Inthe next step, the first /computer system may select the second data format into 
5 ; which the requested data shall- be ;Conyerted, if the need to do So arises. This step 
only has to be carried out, if the f^ computer system was informed about more 
than one data format supported by the second computer system. This selection 
■may be made arbitrarily* as weJJL as .^cording -tc^ any suitable criteria, for example 
v. the following: storage ^ace r Tegmred by the data in each pf the data formats 
10 supported by the ; second c^^ time from the first 

computer system to the second! computer system for the data in each of the data 
formats supported by the second, computer system, conversion time for the data 
from the first data format into :each of the data formats supported by thesecond 
computer system. Other criteria may be more business-oriented, for example, the 
IS support of certain, may be ovyn, data format^ or may consider the quality of the 
conversion. ■ - ., ... ;\ . : ••. ., ,■ : ■ ......... . ... 

After having been informed about or having selected, respectively, the second 
data format, the first computer system compares the first data format, in which the 
20 . requested data is presently stored on the first computer system, with the second 
data format in whicKA^ 

system. If these, data -formats are not compatible, the first computer system decides 
to convert the requested data from the first into the second data format 

25 For this convei^ion the first jromputer system generates an adapter for converting 
the required data^from the first data format into the second data format, as it was 
: described above. i ^ ; 

The advantage of the present invention is, that the partial adapter library 
30 comprises only adapters from certain data formats to a convenient intermediate 
data format and vice versa, but not each and every cross-connection from any first 
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to any second data format required by prior art solutions. If a new data format 
should be supported by the prior art solution, as many conversion adapters have to 
be provided as data formats exist. According to the present invention, however, 
only two new adapters have to be added to the existing library, one for converting 
5 the new data format into the intermediate format, another for converting the 
intermediate format into the new data format; 

The generated adapter gerier^^ woriS^ &he adapter, that means there will be no 
intermediate data in the intermediate da^fotmit However, specific reasons may 
10 exist to store such an intermediate ^ta Mikitdrage of the first computer system. 
A reason for such a solution may be msuffiSient buffer space in the conversion 
processor, or, considering ^ view of the data; to be 

cx>n^verted, this data may be too long to be converted in one step. 

15 The standard intermediate data format May be an extensible markup language^ 
generally designated with the letters XML. It will be understood that the invention 
is not limited to the present definition of a XML standard language. 

After applying the generated adapter, the first computer system transmits the 
20 converted data to the second computer system* via any kind of data connection. 
Herewith, the user of the second computer system is able to access the desired 
data in the; required data format without the heed to-have a variety of converter 
programs at hand. ; • • : • - — 

25 In the further course of action the generated adapter mky be maintained and stored 
in the first computer system or any storage sy^em related to this first computer 
system. However, it may be advantageous, with respect to storage management, to 
abandon the generated adapter and newly create it if a similar conversion task 
arises. ^ 
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Iri the scope of the, present invention a method is also provided for rendering 
accessible: data stored in a first-dalB format in a first computer system to a second 
computer system supportijjg ase^ond d$ta format, comprising the steps of: 

a) receiving in said first, computer system a request from said second computer 
5 system for said data, "/ 

b) informing said second compute^ system about said first data format of said 
requested data, 

c) selecting said second: datai&jrm^if s sai4 vS?con4 computer system supports 
more than one data format, ,**;-r-'I: ••• 

10 d) comparing said first data fqrqaM-vW^ , , 

e) generating an adapter for converting said data from said first data format into 
. ^ u said second data format, yif said: first: data^^fo incompatible with said 

second data format, by c&oabining a first partial adapter fox the transformation 
of data from said first data fQrnjat to an intermediate data format and a second 

15 partial adapter; for ,the ; ^ data from said intermediate data 

^ i - format to said second ^^ fc 1 ^ 3 ^ r 

f) converting said data by means of said generated adapter from said first data 
format into said second data format, 

g) accessing said converted data by said second computer system. 

Herein, the second computer system chooses among several supported data 
. formats the. second data fonnat into widch the data being present in the first data 
format shall be converted. The Mpnnation about the first data format in which the 
requested date arei stored; may be : provided by the first computer system, but it 
25 may also come from: every other spiffce wonected to the second computer system. 
The comparison step between the first data format and the selected second data 
format may be carried out in the first or the second computer system or on any 
. other computer system being accessible either the first or the second computer 
system. 

30 
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Further, a inethod for rendering accessible data stored in a first data format in a 
first computer system to a second computer system supporting a second data 
format is provided, which metiidd comprises at least the following steps: ■ 

a) receiving in the first computer s^^ 

5 system for the data, ■- ■> - f 

b) transmitting the requested data from the first computer system to the second 
computer system, 

c) so that the second computer sy^tent feeble to select the second data format, if 
it supports more than one data format, - - - 

10 d) wherein the second Computer system 4s al>le to compare the first data format 
y : with the second data Jformat^ - ; : i / -ioo 

e) wherein the second cbn^ifter SySteni is .able to generate an adapter for 

■ wnverting^the data from the first data foi^t into the second data format, if 
the first data format is incompiatibte ivith the second data, format, by 
15 operatively connecting a first partial 'adapter for the transformation of data 
from the first data format to an intermediate dita fonnat and a second partial 
adapter for the transformation of data^from the intermediate data format to the 
second data format, / • _ 

f) wherein the second computer system is able to convert the data by means of 
20 the generated adapter from the first data format into the second data format. . : 

In the scope of the present invention^ the steps of selecting, comparing, generating 
and converting may be tarried out by tfife 1 first computer system or by the second 
computer system. It may be also possible that these two computer systems 
25 cooperate by carrying out some of the steps *n one computer system and some 
other steps m the other computer system. f - : -- 

In the scope of the present invention there is also provided a method for using a 
second computer system supporting a second data format for accessing data being 
30 stored in a first data format on a first computer system, comprising the following 
steps: 
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a) requesting from the first computer system the data, 

b) informing the first computer system at least one d^ta format supported 
by the second computer system, 

c) so that the first computer system is able to select the secondjlata format, if it 
5 was informed about more than one data format suppQrfcbd by the second 

; : computer system, : • 

d) wherein the first computer system is able to compare the first data format with 
the second data format, -,,f . _ . . 

. >e) herein the first compiler sytf^mis^ah^ 
10 the data from the first datajfpi^t jntQ Y the sepoptd data format, if the first data 
format is incompatible mt^ $te secpnd data format, by pperatively connecting 
- a first partial adapter for :t^.sf<^m^on of data from the first data format 
to an intermediate data format and a second partial adapter for the 
t transformation of data, from, the . intermediate data format to the second data 
15 format, - , ^y^-^ v ^ : = 

f) wherein the first computer system is able to convert the data by means of the 
generated adapter from the first data format into the second data format, 

g) receiving the converted data from the first computer system in the second 
computer system. ;, : ; 

The last described method for .using a second computer system requires a second 
computer system v/hich is able to process data, but which may be very limited in 
its functionalities.. For, example, the second computer system may be a thin client 
. which cooperates, ^ l^rge server forming the first computer 

25 system. With this method of use the second computer system may be used in a 
particularly advantageous way. 

In.thescope of the present invention there is also provided a method for using a 
second computer system supporting a second data format for accessing data being 
30 . stored in a first data format on a first computer system, comprising the following 
steps: , 



m 
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a) requesting from the first computer system the data, 

b) receiving the requested data from the first computer system in the second 
computer system, ::u c ; ; . 

c) selecting the second data format, if the second-computer system supports more 
5 than one data format, v 

d) comparing in the second computer system the first data format with the second 
data format, fJ ■ ■■-•^ .-^^ ,. • 

e) generating an adapter for converting the data from the first data format into the 
second data formal if the' fiirst data iKiffiat is incompatible with the second 

10 daia format, by " '^Inbihiiigf a "first : pahiM z taj3apter for the transformation of data 
from the first data format to intt^edifiLte data format and a second partial 
adapter for the transformation of data from the intermediate data format to the 
second data format, ^ " ^ ::T "' r - a • <■ 

f) converting the data in the second computer system by means of the generated 
15 adapter from the first data format into the second data format. 

The present invention may provide also a method employing an adapter generated 
by more than two partial Adapters. Herein, at lehst one further partial adapter is 
used for converting said data from said intermediate data format into a further 

20 intermediate data format, wherein said first partial adapter is able to convert said 
data from said first data format into said intermediate data format and said second 
partial adapter is kble to convert said data from said further intermediate data 
format into said second data format. The hiiinber of forther partial adapters may 
be very high and depends on the specific implementation requirements for the 

25 inventive method: * ^ " ; * -' :> 

The method of the present invention may be implemented in a computer program 
(computer program product), including- comprehensive office applications. A 
computer program product comprises a medium configured to store or transport 
30 computer readable code, or in which computer readable code may be embedded. 
Some examples of computer program product are: CD-ROM disks, ROM-cards, 
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■j floppy disks, magnetic tapes, computer hard drives, servers on a network and 
carrier -waves and digital- signals trcarismitted over a telecommunication luik or 
network connection. m:;, - -\ . ; ^ 

5 Such a computer program may be stored on any common dita carrier like, for 
example, a floppy disk or a compact disk (CD), as well as on any common 
computer system's storage facilities, like i^d chsks. : Therefore, the present 
invention also relates to ; a dat&c&rier for storing arcomputer program for carrying 
put the inventive method. The present invention also relate 
10 a standard computer sysb^Sm^cas^^g out the;present inventive method. 

Furthermore, stored data struct^ a set of partial 

adapters, wherein each partial adapter of the set of partial adapters is capable of 
converting data between a certain ;data format and an intermediate data format. 

15 Therein, each partial adapter being capable of converting data between a first data 
- : format and the intermediate data format may be combined with each other partial 
adapter being capable of converting data between a second data format and the 
intermediate data format ; in order to ; produce an adapter being capable of 
converting data between.thejfir^t data format and the second data format 

20 - -.' ;,. .> r.'-r: . • 

The present invention is exemplary shown in Figs. 1 to 9, wherein these figures 
> show the following: : :^ v ;-;':,^);r , , : 

: : Fig. 1: schematic diagram . of a haxdware system, for applying the invent 

•25 - \ ./. method ~. .1 -:^-://yV . c\: ... c : ■ . - • 

Fig. 2: flowchart representing the method for rendering accessible data 
stored in a first data format in a first computer; system to a second 
computer system supporting a second data format according to the 
present invention 
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Fig. 3: flow chart representing the generation of an adapter for converting 
data from a first data format into a second data format according to 
the present invention ; \ 

Fig. 4: flow chart representing the conversion of datatfiom a first data 
5 v format to a second data format using an adapter generated with a 

method according to the present invention 
- Fig. 5: schematic diagram of a^ciient-server system for carrying; out the 
method steps showmia Eigp^andrFig. 4 . , : 
Fig. 6 : floW chart representing: thai steps of:the method according to the 
10 - : ■ present invention>by employing *wo computer systems „ 

Fig. 7: flow chart representing the steps of the method according to the 

present invention by e^ computer system 

Fig. 8: flow chart representing the gene^ 
- Fig. 9: schematic diagram of examples of combinations of partial adapters 

Fig. 1 shows an example for a second computer^system 1 suitable to be used in the 
scope of the present invention. This second; computer system 1 comprises a 
processor 2, memories 3, 4 and. an i/o^ interfaced The memory of the second 
computer system 1 is divided in this example 5 into a volatile memory 3, like a 

20 working memory, and a non-volatile memory 4, like a hard disk. Via the i/o 
interface 5 the second computer system 1 may, for example, be connected with 
input/output devices 6 to 11. Common input/output devices are a keyboard 6, a 
monitor 7 and a printer 8. Other input devices like a mouse 9, a scanner 10 and a 
CD-ROM 11 are also possible. Frequently, the second computer system 1 is also 

25 connected to a network 12 via this i/o interface 5. A first: computer system 13 may 
be connected to the second computet ^ystenv 1 via this network 12. This first 
computer system 13 may comprise ;as well a processor 14, memories 15, 16 and 
an i/o interface 17; - - 

30 The method according to the present invention may be employed, for example, for 
enabling a user to access his data by means of different computer systems. A user 
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v may store, for example, an address-list as a part of a schedule program via his 
; . second computer system lv in tthisrexiample a standard personal; computer in his 
office, on a first computer system ,1 3, in this example a central server. The 
r-. corresponding data may be stored in & first data format which is specific for the 
5 employed schedule program. ai ; . - ' \ 

In the following example, th^iise^wjants to access this address list via another 
. ; second computer system l,fqj^ 
of a customer. It is understoodathat the method according ( to the present invention 
■ 10 is not limited to standard perscraal computers.- Any other computer systems like, 
for example, laptops, handheld c computers and mobile phones can also be 
employed as second compul^r..systems'i ;.In the , case that the actually i used second 
computer system 1 may not comprise the specific schedule program, prior art 
systems would have; difficulty in providing the user access to the aiddress-list. 
15 However, if the method according to the present invention is applied the user will 
r get easy access to the \ address-list, although the actually used second computer 
system 1 does not have- the specific schedule program normally required to access 
the address list. ip c r • , i 

20 The flow chart in Fig. 2iiepresehts the steps of the present example. In a first step 
20 the user may contact the first computer system .13 in order to open the specific 
. address list The first; computet system 1 3 and the second computer system 1 will 
start a communication ;in ordei- to. select a data format for the requested data. This 
may take place, for example, by two different ways: . 

25 

If the second computer sy stem I : knows -that the requested data is formatted in a 
certain first data format th^m^ in Fig. 2. In this 

... step the second computer system. 1 .will inspect the software programs which are 
available to the second computer system 1 in order to find software programs 
30 which support the first data format of the requested data or a compatible data 
format. Thereafter, the second computer system 1 will inform the first computer 
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system 13 whether the second computer system 1 is able to open the requested 
data in the first data format, or if the first computer system 13- may have to 
convert the data from the first data format into a second data format supported by 
the second computer system 1. If the second computer system thasno access to a 
5 software program which supports the first data format of the' requested data, the 
second computer system 1 will inform in step 22a the first computer system 13 
about one or more second data fonnats^supported by it Based on this additional 
information the first computer. systefarl3>may^ provide the requested data directly 
to the second computer system:! ^- if thecsecond computer system 1 supports the 
lb ; firstjdata format - or the first computer system 13 may first convert the requested 
data in a second data format - if thesecoMiCompirter system 1 does not support 
the first data format as will be described below. 

If the second computer system 1 does not know the first data format of the 
15 requested data, the first computer system 13 'has to decide whether die requested 
data may have to be convertedcor not lu orders to find out which data formats are 
supported by the second computer system 1 vthe first computer system 13 may 
start a function for searching the software programs available to the second 
computer system 1, represented by step 21b in Fig. 2. The result of this search 
20 function may be the information about software programs available to the second 
* computer system 1 or the supported data formats, respectively. The result of this 
search function may be evaluated in step 22b in the: first computer system 13 and 
based on this result the first computer system i 3 may -convert the requested data in 
the second data format. / i : - c 

25 

In order to convert the requested data in the second data format the first computer 
system 13 will generate dynamically an adapter for converting data from the first 
data format into the second data format. According to the present invention such a 
converting step is carried out by employing an intermediate data \ format, 
30 especially an XML format. 
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t& step 41 the data to be converted is read by the generated adapter as a whole or 
part by part In step 42 the irJbm^ contadiied in the data which is not relevant 
for the repreisentatiori of the data in the second ' data format may be stripped and 

5 disregarded in the further process of conversion. Such information may, for 
example, by layout commands which are meaningful in the first data format, but 
are meaningless in the second data format In step 43 'the remaining content of the 
data, i.e. the non-stripped information, will be converted from the first data format 
into the second data format ^ing the adapter. The adapter may be 

10 generated, as explained above^ on the fly, that means it will be generated on 
demand and it heed not be stored;' unless a storage during the conversion of the 
; data in the computer system is advantageous for some reason, for example, due to 
the size of the adapter iii ^rdaltioii to the working memory of the computer 
system's processor. .v'.^- .-.v.- . * .■ 

Finally, in step 44 the Converted diata is stored in a storage medium accessible to 
the computer system which carried out the conversion of the data. Herewith, the 
data is accessible to users in the second data format 

-20 The generation of an adapter and the conversion of data with the generated 
adapter according to the present invention, as they were described in Fig. 3 and 
: Fig. 4 above,; may be carried'out on a client-server system as it is shown in Fig. 5. 

Fig. 5 shows a client 50, for example, a laptop computer which; has access, for 
25 example, via a real oir virtual network^ to a server 51 :v^iiich. has in turn access to a 
: storage medium'52. A software program 53 runs, on the client 50. This software . 
program 53 desires access to :data 54 which is stored on storage medium 52. The 
software program 53 supports a second data format, but not the first data format in 
which the data 54 is stored on the storage medium 52. Therefore, the software 
30 program 53 is not able to directly access the data 54 on the storage medium 52. 
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In order to render the data 54 accessible to the software program 53 the server 51 
has access to an external data base 55 'Containing a library of partial adapters 56, 
57, ..v .-..Ai software program 5& on:^..^S^i^ i l5l:is' to generate: the adapter 
required for converting , the data -54 from the first data format into the second data 

- 5 format. A further software program 59_on the server 51 serves for applying the 
generated adapter and thereby provides the converted data 54, which may then be 
returned to the client 50. ' fe, 

-.•V'- ... . . .... : . ' :.py. , jiob&z^xc > ... 

According to the present myentioji ^^^ftware program 53 on the client 50 

10 contacts the Software program 59/on,thgcSej^e|- 51 in order to obtain access to the 
• data 54 stored on the storage medium; 52rBE^ software program 59 may ask the 
; software program 53 which has iss&e&the request for access which data format it 
can or would like to support. It Jnay further asfcthe storage medium 52 in which 
data format the data 54 is available. Having so determined/the first data format - 

15 in which the data 54 is stored on storage medium 52 - and the second data format 

- which is supported or required by ^th^ sofl?^^ program 53 - the software 
program 59 may request from the software program 58 an adapter allowing the 
conversion of data from the first data format ;torthe second data format. The 
software program 58 will, based on this information, contact the data base 55 and 

20 select the first partial adapter 56 - which is ablejto convert between the first data 
• format and the intermediate data fonnat - and ^second partial adapter 57 - which 
^ is able to convert between the intermediate data format and the second data format 

- and combine both in order to generate the desired adapter. This adapter will then 
be provided for application from the; software program 58 to the software program 

25 59, where the conversion of the dat^ .54 ^e : effected. This conversion requires that 
the data 54: is transferred- from the storage medium. 52 to. the, software program 59 
: on the server 51. The converted data will then be seat to the software? program 53 
on the client 50. . • 

30 Examples for the implementation of the present -invention are in the following 
described in more detail along Figures 6 to 8 and Table 1 . 
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XSLT transformations, using ^ap^iXSk,. processor and, XSL transformation 
.descriptions. Each of these„ filter .coraponeiits can either transfer one format to 
: another ■ wi&^ the 
y information contained: in the data, for example^ by using third data sources like 
5 databases or reduction rules. In the following, two examples for filtering are 
described: .- 

: First Filtering Example: outlffi§ a£C ^ r 
o One example for data filtering : ^thin a filter, like the above filters A to Z, is to 

10 strip all detail information from the information contained in the data. This means 
to forward, for example, only the headings within the text or the titles of 
diagrams, pictures or tables, is useful, if the target component TC - above 
referred to as the computer ^ftware program supporting the second dadta format 
and running on the second TCmpyter system which requests the original source 

15 data ^ is able or programmed to exclusively present an outline of the original 
source data. This stripping of detailed data reduces the amount of data to be 
transferred in rt or rcl to~rc3. 

Second Filtering Example: layout stripping 

20 Another example for = data filtering is to remove all layout and formatting 
information from the data. This means to forward only the content itself. This may 
be useful, if the target component TC has no capabilities to display such layouts 
and formattings. Again, the transferred amount of data in rt or rcl to rc3 may be 

•■ ; .reduced.,-. • .•>,.. ;•• ., ^...^ >; ... 

cl .3 : forwarding data between filter components 

Each filter .component, forwards the (partially), converted date to the next filter 
component by using the XDocumentHandler interface (or similar) of the 
succeeding filter component. The interfaces between the filter components in this 
; 30 chain are the same and independent from the concrete document type. 
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cl A: forwarding data from the last filter component to the printer component 
The last filter component within the chains of filter components ; on the first 
computer kystem forwards the (to 

same interf^^ that m^ the 
5 original source data has been completely converted from the fiist data format, i.e. 
the original source data format, into the intermediate data format From this data 
format it shall be further converted to the second data format requested by the 
second computer system or the target component TC, i.e. the software program 
running on the second computef-sy^m^w^ access the original source 

10 data, rbspectiveiy: : -. r .--:-ri: ;r;<.,,.; ;. 

Pr (Printer): converting the data into target dsita 

This is a component which converts the internal representation of the converted 
data in the intermediate data format into ^ in the second data format 

15 which can be fransferred to the Second wmputer system, because the second data 
format is supported by this second computer system; For instance, an XML printer 
can be used. This component also offers the iXDocumentHandler interface (or 
similar) to receive the data. Thus it has a document type independent interface. 
For instance, the printer Pr can Create a text representation of an XML document, 

20 a PDF document or a document in the proprietary file format of the target 
component TC ^ • 

Referring to the above used terminology, in this example some or all filters of the 
chain of filters A to Z would be considered as the first partial adapter, while the 

25 printer Pr would be considered to be the second partial adapter. Whether more or 
less filters of the chain of filters would have to be ccSisidered to form the first 
partial adapter depends on the nature of the filters in th6 filter chain. If those 
filters exclusively serve the conversion of the data from the first into the second 
data format, then the full chain of filters could be regarded as the first partial 

30 adapter. However, if some filters in the chain of filters are dedicated to other 
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tasks, for example, stripping information beyond the need specified :by the target 
data format, these filters do not form part of the first partial adapter* 

Further partial adapters may be used in the scope of the presentinvention. In this 
5 cas^ev the one or more further partial adapters may convert the data between two or 
more intermediate data formats. This may be advantageous in certain instances, 
for example, if it is desired to have the converted data available in more than one 
intermediate data formats. " v^a^o^ mo*?*? ^ ^-ui ; ; v 

10 * ' ' Continuing with the description^of the steps tarried out aiccoMing to -Fig; 6, the 
data now converted into th^sdeond Sal^foilnat; the target data format, is further 
processed: " ' 

cl .5: writing the data in the target 'data forinaF 
15' The printer Pr uses, for example, £ 'XOUtputStream interface to write the data in 
the target data format to the protocol writer PW. A XOutputStream interface in an 
interface for sequentially writing data to a target component: 

void xOutput Stream: : wfiteData( [in] sequence<byt 
e> aBuffer ) 
20 throws IOException; 

PW (Protocol Writer): writing the target data 

The protocol writer PW creates a data file from the obtained target data. 
Depending on the' protocol usdd to cteate the target data file, a different protocol 
25 writer component PW is used. In this example, 1 ; a file system writer is created 
which in turn creates* the target file with the target data in the^file system of the 
first computer system! ^ ' ^ : ! 

tl .2: transferring the target data file to the file system of the first computer system 
30 The protocol writer PW creates a file in the file system of the first computer 
system. By using other protocol writer components any protocol, like HTTP or 
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FTP, can be used * to create the file, sven on a third computer, system being 
accessible to the first computer system: / /■ . /- 

D2: target file on first computer system - : ^ 

5 In this exemplary implementation of the invention a toget file T contains the target 
data on the first computer system. , , ' v 

rt: remote transfer from first to second computer system 

This is one of the four examples given in the following for the transfer of the 
10, converted data to the target system: The. dat^.file D2 5 which is locally stored in the 
; first computer system, is transferred ^copied^ to the data file D2' on the second 
computer system. 

D2': target file on second computer system , ^ / 
15 In this implementation example of the myention jfliis target file contains the target 
data on the second computer system^ 

rcl (remote connection 1): remote commxamcation of protocol writer/reader 
This is another example for the transfer of the converted data to the target system: 
20 A specialized protocol writer PW is used on the first computer system which 
directly communicates with a specialized protocol reader PR2 on the second 
computer system. 

rc2 (remote connection 2): remote calls to XOutputStream 

25 This is yet another example for the transfer of the converted data to the target 
system: The. printer Pr on ^ for example, the 

interface XOutputStream of the parser Pa2 on the second computer system. In this 
case, simple data blocks can be transmitted. The advantage may be higher 
efficiency due to skipping the steps of file writing and reading. 

30 . . 

rc3. (remote connection 3): remote calls to XDocumentHandler 
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This is the fourth example for the transfer of the converted data to the target 
system: The last filter of the filter xhain A to Z on the first computer system uses 
- the interface XDocumehtHandler of : the ■ importer component I r of the target 
component to forward the daia directty. The advantage may behigher efficiency 
5 due to skipping the printing and reparsing process steps. " 

t2.1 : transferring the target data into the reader component , 
Here, the target data file in the; target xfeta>fbrmat can be accessed using direct file 
; v access on the second computet is^tem. : ^ : ja '.'a :, , ; l r f .-. 

f PR2: Protocol Reader 2 ■:,:> ->\ ? ti r&w. .. Jr • ; • ^ .. y 

The protocol reader PR2 on the second computer system reads the target data file 
created by the process described above from an external representation into the 
software system.: Specialized; readers, for different-protocols may exist, i.e. for 
15 FILE, HTTP or FTP. : , - 

c2. 1 : reading the target data /■ 

The parser Pa2 reads the data of the target file from the protocol reader PR2 using 
the interface XInputStream (or similar).: 
■ 20 ' ■ \ 

, Pa2 (Parser 2): parses the target file 

The parser Pa2 parses the target data stream of thp target file. For example, this 
can be an XML parser, -which disassembles the target data stream into XML 
tokens and contents; The XInputStream offered by PR2 and mentioned in c2.1 is 
25 used to access the^ta. Alte input data could come directly from the 

printer Pr of the first computer system. In this case, Pr would provide an interface 
XInputStream (or similar). However, direct (unbuffered) polling data from remote 
computer systems may not be extremely efficient 

30 c2.2: forwarding parsed data 
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The parser Pa2 uses a. data sink interface, for example the SAX /interface 
XDpcumentHandIer, . to forward :the^ parsed: data to the importer I of the target 
component TC. The main ppirit is that this interface is generic and not dependent 
on the concrete document type/Preferably, the same interfaceLis-used as in the 
5 chain of filter components A to Z. •; 

I (Importer): builds the internal representation of the target data 
The importer of the target compon^it^Ekreceives the target data by an interface 
XDocumentHandler (or similar) and buildsthe internal representation pf the target 
10 data, for example a target document The importer I may be part of the target 
component TC. In the present example it is separated to give a clearer picture of 
the process. ; •••—'^r-o wo:*^ ... . ■ . 

c2.3: building the internal representation of the target data 
15 The importer I calls native functions of the target component TC to build the 
internal presentation of the target data within the target component TC. Here, 
unspecified interfaces, belonging to the target cdniponent TC can be used. 

TC (Target Component): for example viewer qneditor 

20 The target component TC which is used to process the target data can be, for 
example, a viewer, an editor or any other componi^rit which processes data. The 
target component TC has its own set of interfaces or other methods of receiving 
the target date. The target component TC may include the importer I, the parser 
Pa2 or even the protocol reader PR2- Ptfeexistent software can be used on the 

25 second computer system, if the tar actually contains all of these 

components I; Pa2 and PR2. - ;: • -V q r c .: >± ; ^ 

c2A: displaying the target data 

Optionally, the target component TC may use a display component to present the 
30 document in a rendered (or any other) form to the user of the second computer 
system. 
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The , user, terminal ,cgn be , 8ay r putput device . of the second computer system 
including, for example, the display or the loudspeaker of a computer or mobile 
5 phone, 

Alternatively to the depicted iisag^in ; two computer systems* this invention can be 
used on a single computer systeyn tmp^&h is shown in Fig. 7. In this case, the 
target component TC and toe^ppi^ component J are on the same computer 
10 system as is the filter chain A to Z. The components and the processes presented 
in Fig. 7 are identical with the corresponding components or processes of Fig. 6. 
Therefore, reference is made, to the aboy^ explanations. 

In the following, the process of building the chain of filter components A to Z is 
15 described along Fig. 8. ^ ^; 

CB: Chain Builder i>v; , x • 

The chain builder CB gets one or more data format types specified, for example, 
by a character string identifier like a MIME type or by a DTD identifier from the 

20 importer I of the target component TC. Herein, importer I and target component 
TC may be one single component Additionally, the chain builder CB sets up a 
protocol reader PR to get the - type of the original source data,, specified by the 
same kind of identifier^ Some prptpcpls like HTTP provide a MIME type directly, 
for other protocols fom may be needed which read 

25 header information from the original sputce data file D l itself Using the list of 
filter components, which is available from the registry via the service manager 
SM, the chain builder CB finds the shortest possible chain of filter components 
which is suitable for the conversion of data from the first to the second data 
format 

30 

FR: Filter Registry 
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The filter registry FR consists of the name of the filter component, the source data 
format and the target data format specified, for example, by a MIME type or a 
DTD identifier, of the filter component The Entries may contain quality indicators 
priorities). ' - :; ' - A - •'• >k ; — 

5 

I: Importer 

The importer I of the target compo£eht TC provides a list of all possible file 
formats, again specific foir ^ a DTD identifier. 

Quality indicators (priority) hiay be d^^^ to the data formats. 

10 - ; - - ' -'^ 01 ,\. /. . :.. • .: , 

CF: Chain Factory ^ ; :.oo ^ 

The chain factory CF takes a descriptive representation of the filter chain, for 
example, a list of components specified by their service or implementation name. 
Based oh this description the components created using the service manager 

15 SM. The first component of the chain, the protocol reader PR, is already . existent 
at this time. Finally, the chain factory CF creates the chain by connecting the 
newly created components together. This can be done by setting the SAX 
interface XDocumentHandler of each successor filter component to the 
predecessor's filter component 

20- " ' ; ■ : ■■• ' ■ v " •. ■ •: 

CC: Chain Connection 

The chain connections CC are built by an "interface which represents the basic 
structure of hierarchical documents. The preferred interface for these connections 
is the SAX interface XdocumentHandler^ Table 1 the methods of 

25 the SAX interface XDocumentHandler are described: ^ 

Table 1: ^ ; r ' - - — — < ; 

characters 

Syntax void characters(Q string aChars ); 

30 Description Receive notification of character data. 

Arguments string aChars : 
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endDocument 

v , Syntax void endDoGuiijeirt0; - . : ; t : - :r . ■•■ 
Description Receive notification of the end of a document 

5 . ; .. . .. . . . - . 

endElement 

Syntax void endElement£[] string aNanie ); 

Description Receive notification of the end of an element 

Arguments string aName : 

10 

ignorabieWhitespace 

Syntax void igndrable\^ 

Description Receive notificikion bf ignorable whitespace in element content 

Arguments string aWMtespaces ; : : 

processinglnstruction - ^ x : i 

Syntax void proces^ingInstruction(Q string aTarget,Q string aData ); 
Description Receive notificatioiiof a processing instruction, r 
Arguments string aTaarget : string aData : 

20 - , .. . : - ,; 

setDocumentLocator , 

Syntax void setDocuwentLocator(Q XLocator xLocator ); 

Description Receive an object for locating the origin of SAX document events. 

Arguments XLocator xLocator : 

25 

startDocument 

Syntax void startDocumentO; ■ 

Description Receive notification of &e beginning of a dociunent 

30 startElement 

Syntax void startElement([] string aName, [] XAttributeList xAttribs ); 

Description Receive notification of the beginning of an element . 

Arguments string aName : XAttributeList xAttribs : 
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In Fig. 9 examples for converting documents fidm one data format 'into another 
data format are shown. In Fig. 9a a devilment in the WinWord format is requested 
5 in the StarWriter fonnat This converting may be achieved, for example, by 
employing one partial adapter for converting a WinWord document into a XML 
format and another partial adaptef for Converting the document in the XML 
format mto the StarWnter format 

10 For most kind of documents there is one intermediate data format established. In 
the example in Fig. 9b the _RTF format ,flRich Text Fonnat) is used as an 
intermediate data format to convert, adtpxt.^dopument in StarWriter fonnat into a 
document in the PDF (Portable DocumentFopi^t) format. For the conversion of a 
document from the StarWriter fonnat into the PDF format three partial adapter 

15 may be employed. The first partial adapter may convert the StarWriter document 
into a XML format, the second partial adapter Amy: convert the document in the 
XML format into the intermediate date fonnat RTF and the third partial adapter 
may convert the RTF document into the iPDFifdrinat A similar situation is 
described in Fig. 9c. In this example, a XML format and the CSV (Comma 

20 Separated Value) format are employed as intermediate data formats in order to 
achieve proper converting from thfe StarB4Se format into the EDIFACT 
(Electronical Data Interchange) format 

In Fig. 9d it is shown that the first data format and the second data format do not 
25 need to be comparable. For example, if the converting of the document is 
requested only for viewing and not for ejd^tmg,the document, a conversion form 
the Excel format into the HTML format may be convenient. Such a conversion 
may only be possible in one direction. 

30 It will be understood that the present invention is not limited to the examples 
given and explained in detail. 
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Claims 

1. A method for generating an adapter for cowerting data from a first data 
format to a second data format, comprising the steps of: 

a) selecting from an adapter library a first partial adapter for converting said 
data from said first data format to an intermediate data format, 

b) selecting from said adapter library a second partial adapter for converting 
said data from said intermediate data format to said second data format, 
and 

c) combining said first partial adapter and said second partial adapter to 
generate said adapter for converting said data from said first data format to 
said second data format 

2. A method according to claim 1, wherein said adapter is generated in response 
to a command of a software program supporting said second data format to 
access said data being stored in said first data format 

3. A method according to claim 2, comprising the further step of selecting said 
second data format from at least two data formats supported by said software 
program. 

4. A method according to claim 3, wherein said selection of said second data 
format is based on a selection scheme using at least one of the following 
criteria: storage space required by said data in each of said data formats 
supported by said software program, conversion time for said data from said 
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; first data format into each of said data formats supported by said software 
•\ program, quality of said conversion. ; ; :: z 

5. A method of using an adapter generated according to anjt of the , preceding 
claims for converting data from a first data foimat into a second data format 

6. A method for rendering accessible data stored in a first data format in a first 
computer system to a ,se<md;, ; Qompiiter:: system supporting a second data 
format, comprising the steps of: t .v.. - & ^ > 

a) receiving in said fii^t,r:<^mputer system a request , from said second 
v.-. computer system for;^4 ^a,^ - ,: ; 

: b) receiving in said firsticOmputer systeim information about at least one data 
format supported by: said second computer system, 

c) selecting said se<x>nd datai format, if in step b) said first computer system 
was informed about more than one data format supported by said second 
computer system;; : v 

d) comparing in said >first > computer system said first data format with said 
second data format, ; v 

e) generating an adapter for converting said data from - said .first data format 
into said second data format, if said first data format is incompatible with 

; said second data format, „ by combining a first partial adapter for the 
traj^fonnation of ^data-from said first data format to an intermediate data 
format and a second partial adapter for the; transformation of data from 
said intermediate data format to said second data format, 

f) converting said data in said first computer system by means of said 
generated; cdapter frqm said first data format into said:=second data format, 

g) transmitting said converted data from said, first computer system to said 
second computer system. :: . 
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7. A method for rendering accessible data stored in a first data format in a first 
computer system to a second computer ; system supporting a second data 
format, comprising the steps of: 

a) receiving in. said first computer system a request from said second 
5 computer system for said data, ^ : 

b) informing said second computer system about said first data format of said 
requested data, . < < :xch&cy:<. 

c) selecting said second dai^^imsBt^iii&id second computer system supports 
more than one data format, o zq* 

10 ; • Ld) comparing said first data fonnat v^^d second data format, 

e) generating an adapter for converting- said data from said first data format 
into said second data format, if said fiiM data format is incompatible with 
said second data fomi^.'b^:corabiililgG a first partial adapter for the 
transformation of data from said first data format to an intermediate data 

15 format and a second ^partial adapter for^the transformation of data from 

said intermediate data format to said second data format, 

f) converting said -data by means J^saM geiiarated adapter from said first 
data format into said second data format, " v 

g) accessing said converted data by said second computer system. 
20 :. " ■-, /. - : ... 

8. A method for rendering accessible data Stored in a first data format in a first 
computer system to a second computer^ syistem" supporting a second data 
format, comprising the steps of: ^ d&iiq ^ : ;^ £ v 

a) receiving in said first computer system request from said second 
25 .-. computer system for said data, ; - • & ' ^ ^ 

r " b) transmitting said requested data ^ froto^ ^d ; first computer system to said 
second computer system,- ^ : - 
c) so that said second computer system is able to select said second data 
format, if it supports more than one data format, 
30 d) wherein said second computer system is able to compare said first data 
format with said second data format, 
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e) wherein said second computer system is able to generate an adapter for 
,y. : converting said data ;frpnot said first data format into said second data 

format, if said first data format is incompatible with said second data 
^3nnat, by operatiyely connecting a first partial ^adapter for the 
transformation of data from said first data format to ; an intermediate data 
format and a second partial adapter for the transformation of data from 
said intermediate, data fc^^t to said second data format, 

f) wherein said second coytpu^ data by 
means of said generated* ;^pter from said first datgt format into said 
second data format. ; ; , , : , ~ : } \ ,].-•/■.■■■ , 

A method for using a second computer system supporting a second data 
format for accessing data being stored inafirst data format on a first computer 
system, comprising the following steps: • r : 

a) requesting from said first cpipputer system said data, 

b) informing said first computer system about at least one data format 
supported by -sayl^ecqnd computer system, 

c) so that said first computer system is able to select said second data format, 
if it was informed about more than one data format supported by said 
second computer system^ 

,d) wherein said first computer system is able to compare said first data 

format wth^d f 
e) wherein said ; first computer, system is able to, generate an adapter for 
converting^ said data from , said first data format into said second data 
format, if said first data format is incompatible with said second data 
,. fonnat, b^ a first partial, adapter for the 

transformation of data from said first data format to an intermediate data 
format and a second partial adapter for the, transformation of data from 
. said intermediate data format to said second data format, 
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f) wherein said first computer system is able to convert said data by means of 
said generated adapfer from said first data format into said second data 

•■' - ; " format^ sc~« r ..v./;.. 

g) receiving ; said converted data, from said first computer system in said 
second computer system. : * ; - 

10. A method for using a second- computer system- supporting a second data 
format for accessing data bSi&g stS^&a first data format on a first computer 
system, comprising the foU6H^g steps: : " : 

a) requesting from said first computer system said data, 7 *.* r 

b) receiving said requested data from said first computer system in said 
second computer system, ') >~ brio^ . ; 

c) - selecting said second data format,^ if ^^d-second computer system supports 

more than one data format;- - > 'v;^roi^:5 .?/*. 

d) comparing in said second computer sy^etti' said first data format with said 
second data format,- - ; r - ; ; -rvs , . ■ 

e) generating an adapter for converting sdd tfata from said first data format 
into said second data format, if said first data format is incompatible with 
said second data format, by combining a first partial adapter for the 
transformation of data from said first data fdrmat to an intermediate data 
format and a second partial adapter -for the transformation of data from 
said intermediate data format to said second data format, 

f) converting said data in said Sedohd^6mputer%ystem by means of said 
generated adapter from said firSt data format into said second data format 

1 1 . A method according to any of claims: 6;- 7 or 9, wherein in step b) said 
information about said at least one data format supported by said second 
computer system is provided indirectly by providing information about a 
software module on said second computer system destined to process said 
data. 
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12. A method according to any of claims 6 through 1 1, wherein said second data 
. format is selected according to a selection scheme using at least one of the 
following criteria: storage spac^ required by said data in each of said data 
formats supported by said second, computer system, transmission time from 
5 said first computer system to said second computer system for said data in 
each of said data formats , supported by said second computer system, 
conversion time for said dat&Jrp?n said first data format into each of said data 
; _ formats supported by said segg£d cg^\$$r system.; 

10 13. A ^nethod according to any^.pf ^he preceding claims, wheremsaid intermediate 
data format is the format pf an e^en§iblQ markup language (XML). 

14. A method according to any of the preceding claims, wherein at least one of 
said partial adapters is bi-directional. 

15. A method according to any of the preceding claims, wherein at least one 
further partial adapter is used for converting said data from said intermediate 
data format into a further intermediate data format, wherein said first partial 
adapter is able to convert said data from said first data format into said 

20 intermediate data format and said second partial adapter is able to convert said 
data from said further intermediate data format into said second data format. 

16. A computer program product for carrying out a method according to any of 
the preceding method claims on a computer system. 

25 

17. A data carrier for storing a computer program product for carrying out a 
method according to any of the preceding method claims on a computer 
system. 

30 1 8. A method for using a computer system for carrying out a method according to 
any of the preceding method claims. 

m 
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19. A stored data structure, comprising a set of partial adapters, wherein each 
partial adapter of said ^ 

between a certain data format and ^intermediate data format 

20. A stored data structure according to the preceding claim, wherein each partial 
adapter being capable of convertin| d^ta between a first data format and said 
intermediate data f<kmat m^^^ adapter 
being capable of converting data between a second data format and said 

10^ - an adapter beiiig capable of 

converting data between said first data fortnat and said second data format 
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Fig. 6 
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Fig. 7 
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Fig. 8 
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Fig. 9 
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Abstract 

A method for generating an adapter for converting data from a first data format to 
a second data format, comprising the steps of: 

a) selecting from an adapter library a first partial adapter for converting said 
data from said first data format to an intermediate data format, 

b) selecting from said adapter library a second partial adapter for converting 
said data from said intermediate data format to said second data format, 
and 

c) combining said first partial adapter and said second partial adapter to 
generate said adapter for converting said data from said first data format to 
said second data format 
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